Mitochondrial function, GSH and iron in neurodegeneration and Lewy body diseases.
The cause of neuronal loss in patients with idiopathic Parkinson's disease is unknown. Oxidative stress and complex I deficiency have both been identified in the substantia nigra in Parkinson's disease but their place in the sequence of events resulting in dopaminergic cell death is uncertain. We have analysed respiratory chain activity, iron and reduced glutathione concentrations in Parkinson's disease substantia innominata and in the cingulate cortex of patients with Parkinson's disease, Alzheimer's disease and dementia with Lewy bodies to investigate their association with neuronal death and Lewy body formation. No abnormalities of mitochondrial function, iron or reduced glutathione levels were identified in Parkinson's disease substantia innominata or cingulate cortex. Mitochondrial function also appeared to be unchanged in cingulate cortex from patients with Alzheimer's disease and from patients with dementia with Lewy bodies, however, iron concentrations were mildly increased in both, and reduced glutathione decreased only in Alzheimer's disease. These results confirm the anatomic specificity of the complex I deficiency and decreased levels of reduced glutathione within the Parkinson's disease brain and suggest that these parameters are not associated with cholinergic cell loss in Parkinson's disease nor with Lewy body formation in this or other diseases. We propose that our data support a 'two-hit' hypothesis for the cause of neuronal death in Parkinson's disease.